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West County Road 112 Ground Water Plume Site
Hexavalent Chromium ISM Sample Evaluation

Incremental Sampling Methodology (ISM) soil samples were collected to evaluate potential
impacts associated with total and hexavalent chromium-contaminated irrigation/watering of
residential yards at the West County Road 112 Ground Water Plume Site. The site consists of
ground water impacted with chromium originating from an unidentified source area(s). The
contaminant plume(s) has impacted private residential wells and supply wells that serve
residences, commercial/industrial properties, and agricultural concerns. These private residential
wells are used for irrigation and watering of residential yards which may result in potential
contamination to soil within the residential yards. The ISM results for individual residential
yards were evaluated to determine if a risk assessment was needed to assess potential human
health concerns for exposure to hexavalent chromium in soil. ISM samples were collected from
individual properties at three separate depths: 0 to 6 inches (in.), 6 to 12 in., and 12 in. to 24 in.
One ISM sample was collected for each depth identified. For each ISM sample collected from
each depth, 30 increments were collected and composited as one ISM sample.

There were two decision points for this evaluation: variability of hexavalent chromium across
sample depths and exceedance of a risk-based screening level for each residential yard. The first
decision point was the determination of potential differences in hexavalent chromium
concentrations based upon sample depths. The results of the ISM samples revealed no
discernible differences in hexavalent chromium concentrations by depth in any residential yard.

The second decision point was the determination of whether individual yards exceeded the EPA
Regional Screening Level (RSL) of 0.3 milligrams per kilogram (mg/kg) for hexavalent
chromium in residential soil (EPA 2015). If an individual yard exceeded the residential soil RSL
for hexavalent chromium, a risk assessment would be performed to determine potential human
health concerns. Because hexavalent chromium concentrations did not reveal a discernible
variation between sample depths, it was decided that a decision unit (DU) would encompass the
individual residential yard across all sample depths. ISM samples for each sample depth were
considered smaller DUs and combined to assess the overall DU represented by an individual
residential yard. It is noted that ISM samples were also analyzed for total chromium. However,
total chromium was not considered further in this evaluation. Sample results reveal that the total
chromium results consist almost entirely of trivalent chromium. Total chromium ISM results
were well below the EPA RSL for trivalent chromium of 120,000 mg/kg.

The maximum detected hexavalent chromium result for all ISM samples is 0.2 mg/kg (sample
location GW-048 at 12 in. to 24 in. depth), which is less than the hexavalent chromium
residential soil RSL. To assess the individual yard as one DU, ISM sample results from all
separate soil depths were combined to determine a 95% Upper Confidence Limit of Mean
(UCL). The 95%UCL was determined in accordance with the ITRC ISM guidance (ITRC 2012).
If all ISM sample results for an individual yard were non-detect, a 95%UCL was not determined.
A 95%UCL was only determined for yards that had at least one detect. To determine the
95%UCL, the ITRC excel file for a combined DU from smaller DUs was used. Sample location
GW-050 had triplicate samples for each depth and GW-046 had a triplicate sample for the 0 to 6
in. depth, these sample results were used to determine a standard deviation for use in all other
sample results that only had one replicate sample. The 95%UCL was selected from the
Student’s-t or the Chebychev 95%UCL. Table 1 presents the 95%UCL calculated for each
residential yard. Outputs from the ITRC excel program are provided for each yard in
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All of the 95%UCLs are below the residential soil RSL for hexavalent chromium. As a result,
there are no human health risk concerns for exposure to hexavalent chromium in soil. A risk
assessment is not required for the soil direct contact exposure pathway. Because hexavalent
chromium in ground water is the source for hexavalent chromium in soil, the soil exposure
pathway is still considered complete for the West County Road 112 Ground Water Plume Site.
However, there are no human health risk concerns for contact with this exposure pathway.
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95%UCL

		Table A-X

		Summary of 95%UCL Determination

		West County Road 112 Ground Water Plume Site, Midland County, Texas

										Concentration

		Location		Sampling Deptha		Sampling Date		Sample Type		Cr VI (mg/kg)		Cr (mg/kg)		TS
(%)

										0.3		None		None

		GW-011		0 - 0.5		1-May-15		NE		<0.3		9.2		98.4

		GW-011		0.5 - 1		1-May-15		NE		<0.3		8.6		98.5

		GW-011		1 - 2		1-May-15		NE		<0.3		7.79		98.2

		GW-020		0 - 0.5		30-Apr-15		NE		<0.3		14.2		98.2

		GW-020		0.5 - 1		30-Apr-15		NE		<0.3		9.03		98.2

		GW-020		1 - 2		30-Apr-15		NE		<0.3		9.6		97.6

		GW-023		0 - 0.5		30-Apr-15		NE		0.1		7.44		98.7

		GW-023		0.5 - 1		30-Apr-15		NE		<0.3		6.82		98.6

		GW-023		1 - 2		30-Apr-15		NE		<0.3		7.57		98.3

								95%Student-t		0.103

								95% Chebyshev		0.108

		GW-044		0 - 0.5		1-May-15		NE		<0.3		7.12		98.8

		GW-044		0.5 - 1		1-May-15		NE		0.19		7.73		98.5

		GW-044		1 - 2		1-May-15		NE		<0.3		7.73		98.4

								95%Student-t		0.221

								95% Chebyshev		0.269

		GW-045		0 - 0.5		5-May-15		NE		0.13		7.04		98.6

		GW-045		0.5 - 1		5-May-15		NE		<0.3		6.64		98.1

		GW-045		1 - 2		5-May-15		NE		<0.29		8.44		97.8

								95%Student-t		0.142								95%UCLM Determination for GW-046 replicate sample

								95% Chebyshev		0.161								Replicate Number		Data A

		GW-046		0 - 0.5		29-Apr-15		NE		<0.3		13		98.5				Rep 1		0.09

		GW-046		0 - 0.5		29-Apr-15		DUP		0.13		13.7		98.5				Rep 2		0.13

		GW-046		0 - 0.5		29-Apr-15		TRP		<0.3		10.4		98.4				Rep 3		0.09

		GW-046		0.5 - 1		29-Apr-15		NE		<0.3		8.25		98.1				Rep 4

		GW-046		1 - 2		29-Apr-15		NE		<0.3		9.37		97.9				Rep 5

								95%Student-t		0.155								arithmetic mean		0.103

								95% Chebyshev		0.179								standard deviation		0.023

		GW-048		0 - 0.5		30-Apr-15		NE		<0.3		6.83		98.7				CV = SD / mean		0.223

		GW-048		0.5 - 1		30-Apr-15		NE		<0.3		7.27		98.3				count (r)		3

		GW-048		1 - 2		30-Apr-15		NE		0.2		9		98				alpha (95% = 0.05)		0.05

								95%Student-t		0.234								t(alpha, df=r-1)		2.92

								95% Chebyshev		0.286								Student's t UCL		0.14		use 0.14 as the value for 0 to 0.5 depth

		GW-049		0 - 0.5		4-May-15		NE		<0.3		17		98.6				Chebychev UCL		0.16

		GW-049		0.5 - 1		4-May-15		NE		0.15		10.3		98.3

		GW-049		1 - 2		4-May-15		NE		0.13		10.3		98

								95%Student-t		0.175

								95% Chebyshev		0.20

		GW-050		0 - 0.5		28-Apr-15		NE		<0.31		55.6		97.9				Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs used for GW-050

		GW-050		0 - 0.5		28-Apr-15		DUP		0.16		51.3		98.2				See the "Instructions" tab (worksheet) for detailed instructions.

		GW-050		0 - 0.5		28-Apr-15		TRP		0.11		50.7		98.2

		GW-050		0.5 - 1		28-Apr-15		NE		<0.3		20.2		98.4				Select whether the DU is based on area or volume:										Area										Number of increments per replicate:		30

		GW-050		0.5 - 1		28-Apr-15		DUP		0.1		22.7		98.5

		GW-050		0.5 - 1		28-Apr-15		TRP		<0.3		21.9		98.3				DU		DU Name		DU Area (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

		GW-050		1 - 2		28-Apr-15		NE		0.12		15.3		98.3										Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		GW-050		1 - 2		28-Apr-15		DUP		0.16		14.5		98.7				1		GW-050 0 TO 0.5		0.25		0.09		0.16		0.11						3		0.33		0.12		0.036		0.19748		1.6457		0.0		0.181		0.211						0.11		0.00130		0.3333333333		0.0000000012

		GW-050		1 - 2		28-Apr-15		TRP		0.15		15.5		98.5				2		GW-050 0.5 TO 1		0.25		0.09		0.1		0.09						3		0.33		0.1		0.006		0.03162		0.3		0.0		0.103		0.108						0.11		0.00003		0.3333333333		0

								95%Student-t		0.138								3		GW-050 1 TO 2		0.25		0.12		0.16		0.15						3		0.33		0.1		0.021		0.11402		0.8		0.0		0.178		0.196						0.11		0.00043		0.3333333333		0.0000000001

								95% Chebyshev		0.154								4																																

		GW-091		0 - 0.5		5-May-15		NE		0.16		12.5		98.1				5																																

		GW-091		0.5 - 1		5-May-15		NE		<0.3		7.85		98.5				6																																

		GW-091		1 - 2		5-May-15		NE		<0.31		8.65		98.1				7																																

								95%Student-t		0.181								8																																

								95% Chebyshev		0.215								9																																

		GW-092		0 - 0.5		5-May-15		NE		<0.28		6.06		98.7				10																																

		GW-092		0.5 - 1		5-May-15		NE		<0.3		6.2		98.4				Combined DUs Weighted by Area				0.75		--		--		--		--		--		9		1.00		0.1		0.014		0.0009		Medium		0.0		0.138		0.154

		GW-092		1 - 2		5-May-15		NE		0.15		6.56		98

								95%Student-t		0.168								Degrees of freedom by Welch-Satterthwaite approximation										3.32				Chebychev 95% UCL is recommended because the dispersion of the data is high.														Recommended UCL

								95% Chebyshev		0.197																																				Chebyshev 95% UCL				0.154

		GW-095		0 - 0.5		4-May-15		NE		<0.3		4.95		99				Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		GW-095		0.5 - 1		4-May-15		NE		0.13		6.14		98.8				DU		Decision unit

		GW-095		1 - 2		4-May-15		NE		<0.3		7.31		98				SD		Standard deviation

								95%Student-t		0.142								SE		Standard errror

								95% Chebyshev		0.161								UCL		Upper confidence limit

		GW-096		0 - 0.5		30-Apr-15		NE		<0.3		6.65		99

		GW-096		0 - 0.5		30-Apr-15		DUP		<0.3		6.72		99.1

		GW-096		0 - 0.5		30-Apr-15		TRP		<0.3		6.44		99.1

		GW-096		0.5 - 1		30-Apr-15		NE		0.18		5.38		98.9

		GW-096		1 - 2		30-Apr-15		NE		<0.3		6.3		98.7

								95%Student-t		0.208

								95% Chebyshev		0.251

		GW-101		0 - 0.5		4-May-15		NE		<0.3		7.38		98.7

		GW-101		0.5 - 1		4-May-15		NE		0.12		7.35		98

		GW-101		1 - 2		4-May-15		NE		<0.31		8.31		97.7

								95%Student-t		0.129

								95% Chebyshev		0.144

		GW-102		0 - 0.5		4-May-15		NE		<0.3		5.94		98.7

		GW-102		0.5 - 1		4-May-15		NE		0.13		6.78		98.4

		GW-102		1 - 2		4-May-15		NE		<0.3		7.78		97.9

								95%Student-t		0.142

								95% Chebyshev		0.161

		GW-126		0 - 0.5		5-May-15		NE		0.18		5.14		98.8

		GW-126		0.5 - 1		5-May-15		NE		0.18		5.22		98.6

		GW-126		1 - 2		5-May-15		NE		0.09		5.74		98.4

								95%Student-t		0.238

								95% Chebyshev		0.281

		GW-299		0 - 0.5		5-May-15		NE		0.18		6.58		98.6

		GW-299		0.5 - 1		5-May-15		NE		<0.3		7.05		97.9

		GW-299		1 - 2		5-May-15		NE		<0.3		7.52		98.1

								95%Student-t		0.208

								95% Chebyshev		0.251



		Notes:		Bold indicates selected 95%UCLM value taken from ProUCL outputs

				a Sampling depths shown in feet below ground surface.





		Cr VI =		Hexavalent chromium

		Cr =		Chromium

		TS =		Total solids







Formatted table

		Table A-X

		Summary of Analytical Inorganic Chemistry Data in Soil

		West County Road 112 Ground Water Plume Site, Midland County, Texas

										Sieve Fraction				Concentration

		Location		Sampling Deptha		Sampling Date		Sample Type		+2 mm
(grams)		-2 mm
(grams)		Cr VI (mg/kg)		Cr (mg/kg)		TS
(%)

												Standardb:		0.3		None		None

		GW-011		0 - 0.5		1-May-15		NE		59.5		3410.04		<0.3		9.2		98.4

		GW-011		0.5 - 1		1-May-15		NE		53.67		3481.38		<0.3		8.6		98.5

		GW-011		1 - 2		1-May-15		NE		293.2		2391.6		<0.3		7.79		98.2

		GW-020		0 - 0.5		30-Apr-15		NE		93.97		2460.88		<0.3		14.2		98.2

		GW-020		0.5 - 1		30-Apr-15		NE		17.63		3273.33		<0.3		9.03		98.2

		GW-020		1 - 2		30-Apr-15		NE		NA		2432.047		<0.3		9.6		97.6

		GW-023		0 - 0.5		30-Apr-15		NE		116.16		3175.04		0.1		7.44		98.7

		GW-023		0.5 - 1		30-Apr-15		NE		18		3262.6		<0.3		6.82		98.6

		GW-023		1 - 2		30-Apr-15		NE		14.47		2767.95		<0.3		7.57		98.3

		GW-042		0 - 0.5		5-May-15		NE		17.26		3410.95		<0.3		40.9		97.7

		GW-042		0.5 - 1		5-May-15		NE		53.12		3857.84		<0.3		21.6		98.7

		GW-042		1 - 2		5-May-15		NE		5.89		3040.9		<0.3		14.3		98

		GW-044		0 - 0.5		1-May-15		NE		223.91		3265.69		<0.3		7.12		98.8

		GW-044		0.5 - 1		1-May-15		NE		1.02		3450.67		0.19		7.73		98.5

		GW-044		1 - 2		1-May-15		NE		3.66		2400.77		<0.3		7.73		98.4

		GW-045		0 - 0.5		5-May-15		NE		5.83		3443.7		0.13		7.04		98.6

		GW-045		0.5 - 1		5-May-15		NE		1.29		3448.8		<0.3		6.64		98.1

		GW-045		1 - 2		5-May-15		NE		10.96		2412.18		<0.29		8.44		97.8

		GW-046		0 - 0.5		29-Apr-15		NE		18.32		3134.78		<0.3		13		98.5

		GW-046		0 - 0.5		29-Apr-15		DUP		32.26		2933.74		0.13		13.7		98.5

		GW-046		0 - 0.5		29-Apr-15		TRP		50.2		3055.76		<0.3		10.4		98.4

		GW-046		0.5 - 1		29-Apr-15		NE		4.21		3360.49		<0.3		8.25		98.1

		GW-046		1 - 2		29-Apr-15		NE		5.84		1919.83		<0.3		9.37		97.9

		GW-048		0 - 0.5		30-Apr-15		NE		50.96		3423		<0.3		6.83		98.7

		GW-048		0.5 - 1		30-Apr-15		NE		25.34		3466.03		<0.3		7.27		98.3

		GW-048		1 - 2		30-Apr-15		NE		103.77		2029.69		0.2		9		98

		GW-049		0 - 0.5		4-May-15		NE		71.09		3306.16		<0.3		17		98.6

		GW-049		0.5 - 1		4-May-15		NE		93.08		3188.48		0.15		10.3		98.3

		GW-049		1 - 2		4-May-15		NE		108.32		2076.54		0.13		10.3		98

		GW-050		0 - 0.5		28-Apr-15		NE		43.34		2600.12		<0.31		55.6		97.9

		GW-050		0 - 0.5		28-Apr-15		DUP		25.99		2830.25		0.16		51.3		98.2

		GW-050		0 - 0.5		28-Apr-15		TRP		34.67		2887.42		0.11		50.7		98.2

		GW-050		0.5 - 1		28-Apr-15		NE		35.06		3281.74		<0.3		20.2		98.4

		GW-050		0.5 - 1		28-Apr-15		DUP		15.84		3303.86		0.1		22.7		98.5

		GW-050		0.5 - 1		28-Apr-15		TRP		56.51		3194.9		<0.3		21.9		98.3

		GW-050		1 - 2		28-Apr-15		NE		18.35		3298.29		0.12		15.3		98.3

		GW-050		1 - 2		28-Apr-15		DUP		21.94		2272.9		0.16		14.5		98.7

		GW-050		1 - 2		28-Apr-15		TRP		40.07		2248.86		0.15		15.5		98.5

		GW-091		0 - 0.5		5-May-15		NE		12.07		3091.02		0.16		12.5		98.1

		GW-091		0.5 - 1		5-May-15		NE		3.2		3527.98		<0.3		7.85		98.5

		GW-091		1 - 2		5-May-15		NE		10.73		2858.01		<0.31		8.65		98.1

		GW-092		0 - 0.5		5-May-15		NE		75.06		3178.6		<0.28		6.06		98.7

		GW-092		0.5 - 1		5-May-15		NE		5.55		3345.35		<0.3		6.2		98.4

		GW-092		1 - 2		5-May-15		NE		5.48		2758.37		0.15		6.56		98

		GW-095		0 - 0.5		4-May-15		NE		86.74		3520.42		<0.3		4.95		99

		GW-095		0.5 - 1		4-May-15		NE		15.05		3557.79		0.13		6.14		98.8

		GW-095		1 - 2		4-May-15		NE		5.91		2754.37		<0.3		7.31		98

		GW-096		0 - 0.5		30-Apr-15		NE		70.98		3154.73		<0.3		6.65		99

		GW-096		0 - 0.5		30-Apr-15		DUP		35.21		3206.1		<0.3		6.72		99.1

		GW-096		0 - 0.5		30-Apr-15		TRP		40.44		3127.46		<0.3		6.44		99.1

		GW-096		0.5 - 1		30-Apr-15		NE		25.59		3409.79		0.18		5.38		98.9

		GW-096		1 - 2		30-Apr-15		NE		2.04		2671.12		<0.3		6.3		98.7

		GW-097		0 - 0.5		4-May-15		NE		76.05		3532.79		<0.3		10		98.7

		GW-097		0.5 - 1		4-May-15		NE		4.73		3663.58		<0.3		6.76		98.3

		GW-097		1 - 2		4-May-15		NE		2.13		322.04		<0.3		8.28		98

		GW-101		0 - 0.5		4-May-15		NE		41.66		3406.65		<0.3		7.38		98.7

		GW-101		0.5 - 1		4-May-15		NE		5.98		3400.7		0.12		7.35		98

		GW-101		1 - 2		4-May-15		NE		2.48		2546.02		<0.31		8.31		97.7

		GW-102		0 - 0.5		4-May-15		NE		308.31		3107.23		<0.3		5.94		98.7

		GW-102		0.5 - 1		4-May-15		NE		20.13		3571.5		0.13		6.78		98.4

		GW-102		1 - 2		4-May-15		NE		138.42		2474.99		<0.3		7.78		97.9

		GW-126		0 - 0.5		5-May-15		NE		20.39		3598.83		0.18		5.14		98.8

		GW-126		0.5 - 1		5-May-15		NE		7.37		3739.34		0.18		5.22		98.6

		GW-126		1 - 2		5-May-15		NE		7.42		3146.42		0.09		5.74		98.4

		GW-299		0 - 0.5		5-May-15		NE		100.02		3359.98		0.18		6.58		98.6

		GW-299		0.5 - 1		5-May-15		NE		12.38		3579.8		<0.3		7.05		97.9

		GW-299		1 - 2		5-May-15		NE		27.56		2634.55		<0.3		7.52		98.1

		GW-313		0 - 0.5		5-May-15		NE		194.66		3290.53		<0.3		6.63		98

		GW-313		0.5 - 1		5-May-15		NE		8.37		3448.97		0.12		7.34		97.8

		GW-313		1 - 2		5-May-15		NE		30.32		2879.24		<0.3		7.44		97.9



		Notes:		Bold indicates a value that exceeds the soil screening level.

				a Sampling depths shown in feet below ground surface.

				a U.S. EPA residential soil screening level, unless otherwise noted.



		Cr VI =		Hexavalent chromium

		Cr =		Chromium

		TS =		Total solids
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Sheet1

		UCL Statistics for Uncensored Full Data Sets

		

		User Selected Options						

		Date/Time of Computation   						10/20/2015 8:20:09 PM

		From File   						ProUCL input.xls

		Full Precision   						OFF

		Confidence Coefficient   						95%

		Number of Bootstrap Operations   						10000

		

		

		GW023

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										     0.0933

		Maximum										      0.1		Median										     0.09

		SD										    0.00577		Std. Error of Mean										    0.00333

		Coefficient of Variation										     0.0619		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.103		   95% Adjusted-CLT UCL (Chen-1995)										      0.102

														   95% Modified-t UCL (Johnson-1978)										      0.104

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										   401		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										2.3276E-4		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										  2406		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.373

		Maximum of Logged Data										    -2.303		SD of logged Data										     0.0608

		

		Assuming Lognormal Distribution

		   95% H-UCL										    N/A    		   90% Chebyshev (MVUE) UCL										      0.103

		   95% Chebyshev (MVUE) UCL										      0.108		 97.5% Chebyshev (MVUE) UCL										      0.114

		   99% Chebyshev (MVUE) UCL										      0.126												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										     0.0988		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.103		   95% Chebyshev(Mean, Sd) UCL										      0.108

		 97.5% Chebyshev(Mean, Sd) UCL										      0.114		   99% Chebyshev(Mean, Sd) UCL										      0.126

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.103												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW044

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.123

		Maximum										      0.19		Median										     0.09

		SD										     0.0577		Std. Error of Mean										     0.0333

		Coefficient of Variation										      0.468		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.221		   95% Adjusted-CLT UCL (Chen-1995)										      0.214

														   95% Modified-t UCL (Johnson-1978)										      0.226

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										      7.738		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										     0.0159		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										     46.43		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.159

		Maximum of Logged Data										    -1.661		SD of logged Data										      0.431

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.7		   90% Chebyshev (MVUE) UCL										      0.212

		   95% Chebyshev (MVUE) UCL										      0.253		 97.5% Chebyshev (MVUE) UCL										      0.309

		   99% Chebyshev (MVUE) UCL										      0.42												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.178		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.223		   95% Chebyshev(Mean, Sd) UCL										      0.269

		 97.5% Chebyshev(Mean, Sd) UCL										      0.331		   99% Chebyshev(Mean, Sd) UCL										      0.455

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.221												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW045

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.103

		Maximum										      0.13		Median										     0.09

		SD										     0.0231		Std. Error of Mean										     0.0133

		Coefficient of Variation										      0.223		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.142		   95% Adjusted-CLT UCL (Chen-1995)										      0.14

														   95% Modified-t UCL (Johnson-1978)										      0.144

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     32.27		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										    0.0032		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										   193.6		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.285

		Maximum of Logged Data										    -2.04		SD of logged Data										      0.212

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.173		   90% Chebyshev (MVUE) UCL										      0.141

		   95% Chebyshev (MVUE) UCL										      0.158		 97.5% Chebyshev (MVUE) UCL										      0.182

		   99% Chebyshev (MVUE) UCL										      0.229												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.125		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.143		   95% Chebyshev(Mean, Sd) UCL										      0.161

		 97.5% Chebyshev(Mean, Sd) UCL										      0.187		   99% Chebyshev(Mean, Sd) UCL										      0.236

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.142												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW046

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.107

		Maximum										      0.14		Median										     0.09

		SD										     0.0289		Std. Error of Mean										     0.0167

		Coefficient of Variation										      0.271		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.155		   95% Adjusted-CLT UCL (Chen-1995)										      0.152

														   95% Modified-t UCL (Johnson-1978)										      0.158

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     22.27		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										    0.00479		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										   133.6		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.261

		Maximum of Logged Data										    -1.966		SD of logged Data										      0.255

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.21		   90% Chebyshev (MVUE) UCL										      0.153

		   95% Chebyshev (MVUE) UCL										      0.174		 97.5% Chebyshev (MVUE) UCL										      0.204

		   99% Chebyshev (MVUE) UCL										      0.261												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.134		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.157		   95% Chebyshev(Mean, Sd) UCL										      0.179

		 97.5% Chebyshev(Mean, Sd) UCL										      0.211		   99% Chebyshev(Mean, Sd) UCL										      0.272

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.155												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.





		GW048

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.127

		Maximum										      0.2		Median										     0.09

		SD										     0.0635		Std. Error of Mean										     0.0367

		Coefficient of Variation										      0.501		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.234		   95% Adjusted-CLT UCL (Chen-1995)										      0.226

														   95% Modified-t UCL (Johnson-1978)										      0.24

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										      6.778		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										     0.0187		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										     40.67		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.142

		Maximum of Logged Data										    -1.609		SD of logged Data										      0.461

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.917		   90% Chebyshev (MVUE) UCL										      0.224

		   95% Chebyshev (MVUE) UCL										      0.268		 97.5% Chebyshev (MVUE) UCL										      0.33

		   99% Chebyshev (MVUE) UCL										      0.451												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.187		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.237		   95% Chebyshev(Mean, Sd) UCL										      0.286

		 97.5% Chebyshev(Mean, Sd) UCL										      0.356		   99% Chebyshev(Mean, Sd) UCL										      0.491

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.234												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW049

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      3

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.123

		Maximum										      0.15		Median										      0.13

		SD										     0.0306		Std. Error of Mean										     0.0176

		Coefficient of Variation										      0.248		Skewness										    -0.935

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.964		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data appear Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.253		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.175		   95% Adjusted-CLT UCL (Chen-1995)										      0.142

														   95% Modified-t UCL (Johnson-1978)										      0.173

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     22.66		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										    0.00544		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										   135.9		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.939		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data appear Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.279		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.115

		Maximum of Logged Data										    -1.897		SD of logged Data										      0.264

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.253		   90% Chebyshev (MVUE) UCL										      0.179

		   95% Chebyshev (MVUE) UCL										      0.205		 97.5% Chebyshev (MVUE) UCL										      0.24

		   99% Chebyshev (MVUE) UCL										      0.309												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.152		   95% Jackknife UCL										      0.175

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.176		   95% Chebyshev(Mean, Sd) UCL										      0.2

		 97.5% Chebyshev(Mean, Sd) UCL										      0.233		   99% Chebyshev(Mean, Sd) UCL										      0.299

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.175												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

		reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

		

		

		GW091

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.113

		Maximum										      0.16		Median										     0.09

		SD										     0.0404		Std. Error of Mean										     0.0233

		Coefficient of Variation										      0.357		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.181		   95% Adjusted-CLT UCL (Chen-1995)										      0.177

														   95% Modified-t UCL (Johnson-1978)										      0.185

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     13.07		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										    0.00867		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										     78.43		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.216

		Maximum of Logged Data										    -1.833		SD of logged Data										      0.332

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.326		   90% Chebyshev (MVUE) UCL										      0.177

		   95% Chebyshev (MVUE) UCL										      0.206		 97.5% Chebyshev (MVUE) UCL										      0.247

		   99% Chebyshev (MVUE) UCL										      0.326												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.152		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.183		   95% Chebyshev(Mean, Sd) UCL										      0.215

		 97.5% Chebyshev(Mean, Sd) UCL										      0.259		   99% Chebyshev(Mean, Sd) UCL										      0.345

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.181												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW092

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.11

		Maximum										      0.15		Median										     0.09

		SD										     0.0346		Std. Error of Mean										     0.02

		Coefficient of Variation										      0.315		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.168		   95% Adjusted-CLT UCL (Chen-1995)										      0.164

														   95% Modified-t UCL (Johnson-1978)										      0.172

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     16.61		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										    0.00662		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										     99.69		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.238

		Maximum of Logged Data										    -1.897		SD of logged Data										      0.295

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.26		   90% Chebyshev (MVUE) UCL										      0.165

		   95% Chebyshev (MVUE) UCL										      0.19		 97.5% Chebyshev (MVUE) UCL										      0.225

		   99% Chebyshev (MVUE) UCL										      0.294												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.143		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.17		   95% Chebyshev(Mean, Sd) UCL										      0.197

		 97.5% Chebyshev(Mean, Sd) UCL										      0.235		   99% Chebyshev(Mean, Sd) UCL										      0.309

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.168												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW095

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.103

		Maximum										      0.13		Median										     0.09

		SD										     0.0231		Std. Error of Mean										     0.0133

		Coefficient of Variation										      0.223		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.142		   95% Adjusted-CLT UCL (Chen-1995)										      0.14

														   95% Modified-t UCL (Johnson-1978)										      0.144

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     32.27		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										    0.0032		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										   193.6		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.285

		Maximum of Logged Data										    -2.04		SD of logged Data										      0.212

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.173		   90% Chebyshev (MVUE) UCL										      0.141

		   95% Chebyshev (MVUE) UCL										      0.158		 97.5% Chebyshev (MVUE) UCL										      0.182

		   99% Chebyshev (MVUE) UCL										      0.229												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.125		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.143		   95% Chebyshev(Mean, Sd) UCL										      0.161

		 97.5% Chebyshev(Mean, Sd) UCL										      0.187		   99% Chebyshev(Mean, Sd) UCL										      0.236

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.142												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW096

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.12

		Maximum										      0.18		Median										     0.09

		SD										     0.052		Std. Error of Mean										     0.03

		Coefficient of Variation										      0.433		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.208		   95% Adjusted-CLT UCL (Chen-1995)										      0.201

														   95% Modified-t UCL (Johnson-1978)										      0.213

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										      8.992		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										     0.0133		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										     53.95		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.177

		Maximum of Logged Data										    -1.715		SD of logged Data										      0.4

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.538		   90% Chebyshev (MVUE) UCL										      0.201

		   95% Chebyshev (MVUE) UCL										      0.238		 97.5% Chebyshev (MVUE) UCL										      0.289

		   99% Chebyshev (MVUE) UCL										      0.389												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.169		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.21		   95% Chebyshev(Mean, Sd) UCL										      0.251

		 97.5% Chebyshev(Mean, Sd) UCL										      0.307		   99% Chebyshev(Mean, Sd) UCL										      0.418

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.208												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW101

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										     0.1

		Maximum										      0.12		Median										     0.09

		SD										     0.0173		Std. Error of Mean										     0.01

		Coefficient of Variation										      0.173		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.129		   95% Adjusted-CLT UCL (Chen-1995)										      0.127

														   95% Modified-t UCL (Johnson-1978)										      0.131

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     52.98		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										    0.00189		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										   317.9		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.312

		Maximum of Logged Data										    -2.12		SD of logged Data										      0.166

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.144		   90% Chebyshev (MVUE) UCL										      0.129

		   95% Chebyshev (MVUE) UCL										      0.142		 97.5% Chebyshev (MVUE) UCL										      0.16

		   99% Chebyshev (MVUE) UCL										      0.195												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.116		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.13		   95% Chebyshev(Mean, Sd) UCL										      0.144

		 97.5% Chebyshev(Mean, Sd) UCL										      0.162		   99% Chebyshev(Mean, Sd) UCL										      0.199

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.129												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW102

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.103

		Maximum										      0.13		Median										     0.09

		SD										     0.0231		Std. Error of Mean										     0.0133

		Coefficient of Variation										      0.223		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.142		   95% Adjusted-CLT UCL (Chen-1995)										      0.14

														   95% Modified-t UCL (Johnson-1978)										      0.144

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     32.27		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										    0.0032		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										   193.6		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.285

		Maximum of Logged Data										    -2.04		SD of logged Data										      0.212

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.173		   90% Chebyshev (MVUE) UCL										      0.141

		   95% Chebyshev (MVUE) UCL										      0.158		 97.5% Chebyshev (MVUE) UCL										      0.182

		   99% Chebyshev (MVUE) UCL										      0.229												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.125		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.143		   95% Chebyshev(Mean, Sd) UCL										      0.161

		 97.5% Chebyshev(Mean, Sd) UCL										      0.187		   99% Chebyshev(Mean, Sd) UCL										      0.236

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.142												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		

		GW126

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.15

		Maximum										      0.18		Median										      0.18

		SD										     0.052		Std. Error of Mean										     0.03

		Coefficient of Variation										      0.346		Skewness										    -1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.238		   95% Adjusted-CLT UCL (Chen-1995)										      0.167

														   95% Modified-t UCL (Johnson-1978)										      0.233

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										     10.43		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										     0.0144		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										     62.55		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -1.946

		Maximum of Logged Data										    -1.715		SD of logged Data										      0.4

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.678		   90% Chebyshev (MVUE) UCL										      0.253

		   95% Chebyshev (MVUE) UCL										      0.299		 97.5% Chebyshev (MVUE) UCL										      0.364

		   99% Chebyshev (MVUE) UCL										      0.49												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.199		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.24		   95% Chebyshev(Mean, Sd) UCL										      0.281

		 97.5% Chebyshev(Mean, Sd) UCL										      0.337		   99% Chebyshev(Mean, Sd) UCL										      0.448

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.238												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

		reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

		

		

		GW299

		

		General Statistics

		Total Number of Observations										      3		Number of Distinct Observations										      2

														Number of Missing Observations										      0

		Minimum										     0.09		Mean										      0.12

		Maximum										      0.18		Median										     0.09

		SD										     0.052		Std. Error of Mean										     0.03

		Coefficient of Variation										      0.433		Skewness										      1.732

		

		Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

		guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

		For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

		Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

		

		Normal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Normal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Normal at 5% Significance Level

		Data appear Approximate Normal at 5% Significance Level

		

		Assuming Normal Distribution

		   95% Normal UCL												   95% UCLs (Adjusted for Skewness)

		   95% Student's-t UCL										      0.208		   95% Adjusted-CLT UCL (Chen-1995)										      0.201

														   95% Modified-t UCL (Johnson-1978)										      0.213

		

		Gamma GOF Test

		Not Enough Data to Perform GOF Test

		

		Gamma Statistics

		k hat (MLE)										      8.992		k star (bias corrected MLE)										    N/A    

		Theta hat (MLE)										     0.0133		Theta star (bias corrected MLE)										    N/A    

		nu hat (MLE)										     53.95		nu star (bias corrected)										    N/A    

		MLE Mean (bias corrected)										    N/A    		MLE Sd (bias corrected)										    N/A    

														Approximate Chi Square Value (0.05)										    N/A    

		Adjusted Level of Significance										    N/A    		Adjusted Chi Square Value										    N/A    

		

		Assuming Gamma Distribution

		   95% Approximate Gamma UCL (use when n>=50))										    N/A    		   95% Adjusted Gamma UCL (use when n<50)										    N/A    

		

		Lognormal GOF Test

		Shapiro Wilk Test Statistic										      0.75		Shapiro Wilk Lognormal GOF Test

		5% Shapiro Wilk Critical Value										      0.767		Data Not Lognormal at 5% Significance Level

		Lilliefors Test Statistic										      0.385		Lilliefors Lognormal GOF Test

		5% Lilliefors Critical Value										      0.512		Data appear Lognormal at 5% Significance Level

		Data appear Approximate Lognormal at 5% Significance Level

		

		Lognormal Statistics

		Minimum of Logged Data										    -2.408		Mean of logged Data										    -2.177

		Maximum of Logged Data										    -1.715		SD of logged Data										      0.4

		

		Assuming Lognormal Distribution

		   95% H-UCL										      0.538		   90% Chebyshev (MVUE) UCL										      0.201

		   95% Chebyshev (MVUE) UCL										      0.238		 97.5% Chebyshev (MVUE) UCL										      0.289

		   99% Chebyshev (MVUE) UCL										      0.389												

		

		Nonparametric Distribution Free UCL Statistics

		Data appear to follow a Discernible Distribution at 5% Significance Level

		

		Nonparametric Distribution Free UCLs

		   95% CLT UCL										      0.169		   95% Jackknife UCL										    N/A    

		   95% Standard Bootstrap UCL										    N/A    		   95% Bootstrap-t UCL										    N/A    

		   95% Hall's Bootstrap UCL										    N/A    		   95% Percentile Bootstrap UCL										    N/A    

		   95% BCA Bootstrap UCL										    N/A    												

		   90% Chebyshev(Mean, Sd) UCL										      0.21		   95% Chebyshev(Mean, Sd) UCL										      0.251

		 97.5% Chebyshev(Mean, Sd) UCL										      0.307		   99% Chebyshev(Mean, Sd) UCL										      0.418

		

		Suggested UCL to Use

		95% Student's-t UCL										      0.208												

		

		Recommended UCL exceeds the maximum observation

		

		Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

		These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

		and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

		For additional insight the user may want to consult a statistician.

		

		



ProUCL Outputs	





Summary Table 1

		TABLE 1

		95%UCL CALCULATIONS FOR HEXAVALENT CHROMIUM

		WEST COUNTY ROAD 112 GROUND WATER PLUME SITE

		MIDLAND COUNTY, TEXAS





		Location		Sampling Depth (inches)		ISM Concentration (mg/kg)		95%UCL Calculations 

								Student's-t (mg/kg)		Chebychev (mg/kg)

		GW-023		0-6		0.10		0.16		0.14

				6-12		0.09		0.15		0.13

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.11		0.12

								Recommended UCL

								Student's-t		0.11

		GW-044		0-6		0.09		0.15		0.13

				6-12		0.19		0.41		0.34

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.18		0.16

								Recommended UCL

								Student's-t		0.18

		GW-045		0-6		0.13		0.26		0.22

				6-12		0.09		0.15		0.13

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.12		0.13

								Recommended UCL

								Student's-t		0.12

		GW-046		0-6		0.09		0.14		0.16

				0-6		0.13

				0-6		0.09

				6-12		0.09		0.15		0.13

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.11		0.13

								Recommended UCL

								Student's-t		0.11

		GW-048		0-6		0.09		0.15		0.13

				6-12		0.09		0.15		0.13

				12-24		0.20		0.42		0.35

						Combined DU 95%UCL		0.26		0.22

								Recommended UCL

								Student's-t		0.26

		GW-049		0-6		0.09		0.15		0.13

				6-12		0.15		0.37		0.30

				12-24		0.13		0.26		0.22

						Combined DU 95%UCL		0.16		0.18

								Recommended UCL

								Student's-t		0.16

		GW-050		0-6		0.09		0.18		0.21

				0-6		0.16

				0-6		0.11

				6-12		0.09		0.10		0.11

				6-12		0.10

				6-12		0.09

				12-24		0.12		0.18		0.20

				12-24		0.16

				12-24		0.15

						Combined DU 95%UCL		0.14		0.16

								Recommended UCL

								Chebychev		0.16

		GW-091		0-6		0.16		0.38		0.31

				6-12		0.09		0.15		0.13

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.17		0.15

								Recommended UCL

								Student's-t		0.17

		GW-092		0-6		0.09		0.153		0.134

				6-12		0.09		0.153		0.134

				12-24		0.15		0.371		0.303

						Combined DU 95%UCL		0.233		0.198

								Recommended UCL

								Student's-t		0.233

		GW-095		0-6		0.09		0.15		0.13

				6-12		0.13		0.26		0.22

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.12		0.13

								Recommended UCL

								Student's-t		0.12

		GW-096		0-6		0.09		0.15		0.13

				6-12		0.18		0.40		0.33

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.18		0.16

								Recommended UCL

								Student's-t		0.18

		GW-101		0-6		0.09		0.15		0.13

				6-12		0.12		0.25		0.21

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.12		0.13

								Recommended UCL

								Student's-t		0.12

		GW-102		0-6		0.09		0.15		0.13

				6-12		0.13		0.26		0.22

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.12		0.13

								Recommended UCL

								Student's-t		0.12

		GW-126		0-6		0.18		0.40		0.33

				6-12		0.18		0.40		0.33

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.17		0.19

								Recommended UCL

								Student's-t		0.17

		GW-299		0-6		0.18		0.40		0.33

				6-12		0.09		0.15		0.13

				12-24		0.09		0.15		0.13

						Combined DU 95%UCL		0.18		0.16

								Recommended UCL

								Student's-t		0.18



		NOTES:

		95%UCL = 95 percent upper confidence limit

		DU = Decision unit

		ISM = Incremental Sampling Methodology

		mg/kg = Milligram(s) per kilogram

		UCL = Upper confidence limit
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Combine DUs for GW-050

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.



				Project ID:		West County Road 112

				Property/Sample ID:		GW-050

				Date:

				Operator:



		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30



		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09		0.16		0.11						3		0.25		0.120		0.036		0.197		1.646		0.021		0.18		0.21						0.063		0.00130		0.3333333333		0.0000000004

		2		6 - 12 inches		0.25		0.09		0.1		0.09						3		0.25		0.093		0.006		0.032		0.339		0.003		0.10		0.11						0.063		0.00003		0.3333333333		0

		3		12 - 24 inches		0.50		0.12		0.16		0.15						3		0.50		0.143		0.021		0.114		0.795		0.012		0.18		0.20						0.250		0.00043		0.3333333333		0.0000000007

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combine the Weighted DUs				1.00		--		--		--		--		--		9		1.00		0.125		0.014		0.00084		Medium		0.008		0.142		0.160



		Degrees of freedom by Welch-Satterthwaite approximation										4.01				Chebychev 95% UCL is recommended because the dispersion of the data is high.														Recommended UCL

																														Chebyshev 95% UCL				0.160

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-023

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-023										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.1										1		0.25		0.100		0.010		0.055		0.548		0.010		0.163		0.144						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.093		0.006		0.00065		Low		0.006		0.110		0.119



		Degrees of freedom by Welch-Satterthwaite approximation										2.00				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.110

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-044

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-044										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.19										1		0.25		0.190		0.035		0.192		1.009		0.035		0.411		0.343						0.0625		0.00123		1		0.0000000059

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.115		0.010		0.00109		Low		0.010		0.181		0.160



		Degrees of freedom by Welch-Satterthwaite approximation										1.78				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.181

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-045

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-045										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.13										1		0.25		0.130		0.020		0.110		0.843		0.020		0.256		0.217						0.0625		0.00040		1		0.0000000006

		2		6 - 12 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.100		0.008		0.00079		Low		0.008		0.122		0.133



		Degrees of freedom by Welch-Satterthwaite approximation										2.45				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.122

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-046

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-046										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09		0.13		0.09						3		0.25		0.103		0.023		0.126		1.224		0.013		0.142		0.161						0.0625		0.00053		1		0.0000000006

		2		6 - 12 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		5		1.00		0.093		0.008		0.00066		Low		0.008		0.112		0.128



		Degrees of freedom by Welch-Satterthwaite approximation										3.42				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.112

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-048

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-048										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		3		12 - 24 inches		0.50		0.2										1		0.50		0.200		0.035		0.192		0.959		0.035		0.421		0.353						0.2500		0.00123		1		0.0000000938

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.145		0.018		0.00188		Low		0.018		0.258		0.223



		Degrees of freedom by Welch-Satterthwaite approximation										1.08				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.258

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-049

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-049										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.15										1		0.25		0.150		0.035		0.192		1.278		0.035		0.371		0.303						0.0625		0.00123		1		0.0000000059

		3		12 - 24 inches		0.50		0.13										1		0.50		0.130		0.020		0.110		0.843		0.020		0.256		0.217						0.2500		0.00040		1		0.00000001

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.125		0.014		0.00143		Low		0.014		0.164		0.184



		Degrees of freedom by Welch-Satterthwaite approximation										2.10				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.164

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-091

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-091										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.16										1		0.25		0.160		0.035		0.192		1.198		0.035		0.381		0.313						0.0625		0.00123		1		0.0000000059

		2		6 - 12 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.108		0.010		0.00109		Low		0.010		0.173		0.153



		Degrees of freedom by Welch-Satterthwaite approximation										1.78				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.173

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-092

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-092										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		3		12 - 24 inches		0.50		0.15										1		0.50		0.150		0.035		0.192		1.278		0.035		0.371		0.303						0.2500		0.00123		1		0.0000000938

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.120		0.018		0.00188		Low		0.018		0.233		0.198



		Degrees of freedom by Welch-Satterthwaite approximation										1.08				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.233

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-095

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-095										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.13										1		0.25		0.130		0.020		0.110		0.843		0.020		0.256		0.217						0.0625		0.00040		1		0.0000000006

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.100		0.008		0.00079		Low		0.008		0.122		0.133



		Degrees of freedom by Welch-Satterthwaite approximation										2.45				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.122

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-096

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-096										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.18										1		0.25		0.180		0.035		0.192		1.065		0.035		0.401		0.333						0.0625		0.00123		1		0.0000000059

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.113		0.010		0.00109		Low		0.010		0.178		0.158



		Degrees of freedom by Welch-Satterthwaite approximation										1.78				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.178

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-101

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-101										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.12										1		0.25		0.120		0.020		0.110		0.913		0.020		0.246		0.207						0.0625		0.00040		1		0.0000000006

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.098		0.008		0.00079		Low		0.008		0.119		0.130



		Degrees of freedom by Welch-Satterthwaite approximation										2.45				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.119

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-102

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-102										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.13										1		0.25		0.130		0.020		0.110		0.843		0.020		0.256		0.217						0.0625		0.00040		1		0.0000000006

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.100		0.008		0.00079		Low		0.008		0.122		0.133



		Degrees of freedom by Welch-Satterthwaite approximation										2.45				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.122

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-126

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-126										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.18										1		0.25		0.180		0.035		0.192		1.065		0.035		0.401		0.333						0.0625		0.00123		1		0.0000000059

		2		6 - 12 inches		0.25		0.18										1		0.25		0.180		0.035		0.192		1.065		0.035		0.401		0.333						0.0625		0.00123		1		0.0000000059

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.135		0.013		0.00141		Low		0.013		0.174		0.193



		Degrees of freedom by Welch-Satterthwaite approximation										2.57				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.174

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





GW-299

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-299										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.18										1		0.25		0.180		0.035		0.192		1.065		0.035		0.401		0.333						0.0625		0.00123		1		0.0000000059

		2		6 - 12 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.113		0.010		0.00109		Low		0.010		0.178		0.158



		Degrees of freedom by Welch-Satterthwaite approximation										1.78				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.178

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





Instructions

		Instructions for the Calculation of Weighted 95% UCLs for a Combined Decision Unit from Several Smaller Decision Units



		This spreadsheet is a tool for use in accordance with the Interstate Technology & Regulatory Council (ITRC) document:  Incremental Sampling Methodology (ITRC 2012).

		Specifically, the calculator can be used to perform calculations in Section 4.4.1 of the ITRC document that allow the calculation of weighted means, standard errors, and 95% upper confidence limits (UCLs) for a combined decision unit (DU) made up of two or more smaller DUs.

		Two types of 95% UCLs are calculated. The 95% Student's t UCL is calculated for data sets with low variability within DUs, while the 95% Chebyshev UCL is calculated for data sets with high variability within decision units (ITRC 2012). Section 4.3.4 of Incremental Sampling Methodology (ITRC 2012) discusses the performance metrics for the UCL that can be used to determine which UCL method may be more likely to achieve the study objectives. There are also considerations based on the size of the data set that affect which UCL is recommended.

		The calculator recommends the 95% Student's t UCL for data sets where the coefficent of variation (CV) is low (defined as CV < 1.5), and the 95% Chebyshev UCL for data sets where the CV is medium (defined as 1.5 < CV < 3) or high (defined as CV > 3). Lognormal distrubutions may also be investigated for their suitability. If the data distribution is lognormal, the geometric standard deviation (GSD) may be used to evaluate the possibility of using the 95% Student's t UCL. The calculator does not include these calculations; see ITRC 2012 for guidance.

		The method used to estimate the coefficient of variation of the individual and combined DUs is an approximation.  In addition, implementation of the Welch-Satterthwaite approximation in the calculation of the 95% Student's t UCL is recommended only in cases where only moderate departures from normality are observed.  The ITRC Incremental Sampling Methodology (ISM) Workgroup has not thoroughly tested the performance of this approach under conditions where distributions are highly skewed and weighting factors are very different.



		Inputs

		The green-shaded cells in the calculator indicate cells that the User should provide input for:

		Select whether the sampling units (SU) are based on area or volume - this field should be set to either area or volume to represent what the SUs are based on (usually this will be area).

		Number of increments per replicate sample - this is the number of increments present in each replicate sample. For data sets where the number of increments is not the same for all samples, it is recommended that a statistician be consulted. 

		DU Name - this field is optional, but provides a place for the User to add a descriptive name for each DU.

		DU Area - this field is required. The User should enter the DU surface area or DU volume (in any consistent units) for each DU.

		Replicate concentration - these fields are required. Although there are spaces for up to 10 DUs and 5 replicates per DU, not all of the cells must have entries. At a minimum, three replicates should be entered for each DU (as a reminder, the text for each DU will remain red until three replicates have been entered for that DU). It is not required to have the same number of replicates for each DU. At least two DUs should be entered into the calculator.



		Outputs

		The blue-shaded cells in the calculator show outputs for the individual DUs that the ITRC guidance recommends for evaluating combined DUs:

		Number of replicates for each DU - this is the total number of replicate samples collected from each DU. This includes any sample that may be referred to as an "original" sample.

		Weight for each DU - the fraction of the total combined DU that corresponds to each individual DU.

		Arithmetic mean for each DU - the sum of the concentrations for all replicate samples in the DU divided by the number of samples in the DU.

		SD of replicates for each DU - the standard deviation (SD) of the replicates for the specific DU.

		SD of increments for each DU - the SD of all the increments within the specific DU.  Because the data for the increments is not available, the SD for the DU is calculated by multiplying the SD for the replicates by the square root of the total number of increments  within each replicate.

		CV of DU for each DU - the CV for the specific DU.

		SE for each DU - the standard error (SE) for the specific DU. The standard error is the SD divided by the square root of the number of samples for the DU.

		Student's-t 95% UCL - the 95% UCL for the Student's t method. See ITRC 2012, Section 4.4.1 for the equation.

		Chebyshev 95% UCL - the 95% UCL for the Chebyshev method. See ITRC 2012, Section 4.4.1 for the equation.

		The purple-shaded cells show outputs for the combined DU, weighted by area.

		DU Area - the total area for the combined DU.

		Total number of replicates - this includes the original sample as well as all replicates.

		Weight - the total weight. This should always be 1; if it is not then there is an error in the calculations.

		Mean - the weighted mean for the combined DU.

		SD - the weighted SD for the combined DU.

		SE - the weighted SE for the combined DU.

		CV - the CV for the combined DU.

		Student's-t 95% UCL - the weighted 95% UCL for the Student's t method. See ITRC 2012, Section 4.4.1 for the equation.

		Chebyshev 95% UCL - the weighted 95% UCL for the Chebyshev method. See ITRC 2012, Section 4.4.1 for the equation.

		Degrees of freedom by Welch-Satterthwaite approximation - used to calculate the Student's-t 95% UCL. See ITRC 2012, Section 4.4.1 for the equation (ITRC 2012).  Note that the Welch-Satterthwaite approximation relaxes the assumption of equal variance of the DUs, but still carries the assumption of normality.

		Recommended UCL - the recommendation is based on the dispersion of the individual DUs; see Table 4-4 of ITRC 2012 for a more detailed explanation of the recommendations.



		Notes

		If there are non-detect results, the User can optionally enter them as the detection limit divided by two to estimate the UCL. This method does not provide results that are as accurate and precise as results from the preferred Kaplan-Meier method (EPA 2010). It is recommended that a statistician be consulted for assistance with calculating weighted 95% UCLs for data sets with non-detect results.



		References

		ITRC. 2012. Technical and Regulatory Guidance, Incremental Sampling Methodology. February.

		EPA. 2010. “ProUCL Version 4.1.00 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh. EPA/600/R-07/041. May. Available online at:  http://www.epa.gov/osp/hstl/tsc/ProUCL_v4.1_user.pdf







Combine DUs for GW-023

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-023										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.1										1		0.25		0.100		0.010		0.055		0.548		0.010		0.163		0.144						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		3		12 - 24 inches		0.50		0.09										1		0.50		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.2500		0.00010		1		0.0000000006

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.093		0.006		0.00065		Low		0.006		0.110		0.119



		Degrees of freedom by Welch-Satterthwaite approximation										2.00				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.110

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit





Combine DUs for GW-049

		Calculation of Weighted 95% UCLs for a Combined Decision Unit (DU) from Several Smaller DUs

		DO NOT USE







		See the "Instructions" tab (worksheet) for detailed instructions.

		From ISM replicate data provided (GW-050 and GW-046), the following are suggestions for what Stdev values to "borrow" and apply to other DUs with only a single field replicate:

				Project ID:		West County Road 112										If the conc of the single ISM field sample is LT or EQ to 0.1 ppm, use 0.01 as the "SD of replicates".

				Property/Sample ID:		GW-049										If the conc of the single ISM field sample is GT 0.10, but LT 0.14 ppm, use 0.02 as the "SD of replicates".

				Date:												If the conc of the single ISM field sample is GT 0.14, and up to 0.20 ppm, use 0.035 as the "SD of replicates".

				Operator:

				Use this sheet ONLY if you are borrowing the SD from a different DU, and the DU you are calculating has only 1 ISM "replicate"																						Calculations involving DF = 1 is the only time the t-UCL is greater than the Chebyshev UCL.

		Select whether the DU is based on area, volume or depth:										Depth										Number of increments per replicate:		30		The numbers are red in this calculations table because it knows there should be at least 3 replicates per DU.

																										Calculations on this sheet have been altered to work with n = 1 & DF = 1.

		DU		DU Name		DU Depth (any constant units)		Replicate concentration										Number of Replicates		Weight		Arithmetic Mean		SD of replicates		SD of increments		CV
 of DU		SE
 of DU		95% UCL								For calculation purposes only

								Rep 1		Rep 2		Rep 3		Rep 4		Rep 5																Student's-t		Chebychev						W^2		SD^2		1/n		W^2*SD^2/n

		1		0 - 6 inches		0.25		0.09										1		0.25		0.090		0.010		0.055		0.609		0.010		0.153		0.134						0.0625		0.00010		1		0

		2		6 - 12 inches		0.25		0.15										1		0.25		0.150		0.035		0.192		1.278		0.035		0.371		0.303						0.0625		0.00123		1		0.0000000059

		3		12 - 24 inches		0.50		0.13										1		0.50		0.130		0.020		0.110		0.843		0.020		0.256		0.217						0.2500		0.00040		1		0.00000001

		4																																												

		5																																												

		6																																												

		7																																												

		8																																												

		9																																												

		10																																												

		Combined DUs Weighted by Area				1.00		--		--		--		--		--		3		1.00		0.125		0.014		0.00143		Low		0.014		0.164		0.184



		Degrees of freedom by Welch-Satterthwaite approximation										2.10				Student's-t or Chebychev 95% UCL may be appropriate.														Recommended UCL

																														Student's t 95% UCL				0.164

		Notes														The User should consult the instructions for additional guidance on which 95% UCL is recommended for specific data sets. 

		DU		Decision unit

		SD		Standard deviation

		SE		Standard errror

		UCL		Upper confidence limit
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When there are multiple samples in each strata, the overall mean of the larger DU can be estimated using the following
formulae. Let n, represent the number of samples from region /, x-bari represent the mean of the ISM samples from
region /. s, represent the SD of the replicate ISM samples from region /. and W, represent the weight, i.e., the relative size
associated with region /. Note that if al strata are of the same size. the w, are equal, and these equations simplify to the

more common calculation methods for the mean and standard deviation. The relative size is the percentage of the larger
DU that is made up of region /. The weighted mean is thus:

Weighted Mean = Z wiX;
T

The standard error associated with the weighted mean is:

which has degrees of freedom approximated by the Welch-Satterthwaite approximation (Cochran, 1977
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